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THE MAILING DATE OF THIS COMMUNICATION, 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 

1 . This action is a first Office action on the merits of Application Serial No. 
10/759,107, which is a divisional of Application Serial No. 10/164,61 1 filed on 
10 June 2002, now US Patent No. 6,900,521. 

2. The preliminary amendment filed on 20 January 2004 canceled claims 1- 
19. Accordingly, claims 20-37 currently pending. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which the subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

3. Claim 32 is rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kencke et al. (US 6,313,487 Bl) in view of 

Fitzgerald (US 202/0123167 Al).i 

The Kencke et al. patent (Kencke) discloses a method of forming a 
transistor structure (fig. 3 and col. 3, lines 20-54). The method comprises: 
providing at least one silicon germanium vertical pillar extending outwardly 
from a surface of a semiconductor substrate 10 (fig. 3 and col. 3, lines 22-31), 
the silicon germanium vertical pillar comprising a first source /drain layer 12 
formed over the semiconductor substrate (col. 3, lines 22-31), a silicon 
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germanium layer 24 formed over the first source/ drain layer (col. 3, lines 22- 
31), and a second source/drain layer 14 formed over the relaxed silicon 
germanium layer (col. 3, lines 22-31); and forming a strained silicon layer 30 in 
contact with the at least one silicon germanium vertical pillar (fig. 3 and col. 3, 
lines 39-48). 

While Kencke discloses a silicon germanium layer formed over a first 
source/ drain layer, Kencke does not disclose forming a relaxed silicon 
germanium layer over the first source/ drain layer. Instead, the silicon 
germanium layer is preferably a compressively strained silicon germanium 
layer (col. 3, lines 36-39). The Fitzgerald pre-grant published application 
(Fitzgerald),, on the contrary, discloses forming a relaxed silicon germanium 
layer (figs. 7A-7D and accompanying text). The method comprises forming a 
relaxed silicon germanium layer 700 (fig. 7A and par. par. 37, lines 5-7), and 
forming a strained silicon layer 702 on the surface thereof (fig. 7A and par. par. 
37, lines 5-7). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify Kencke by forming a relaxed silicon 
germanium layer, as taught by Fitzgerald, because the relaxed silicon 
germanium layer creates tension in the subsequently formed silicon layer and, 
thereby, increases carrier mobility (Fitzgerald - par. 4, lines 6-13). An increase 
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in carrier mobility results in an increase in the frequency of operation of the 
MOS transistor and the associated circuitry (Fitzgerald - par. 4, lines 6-13). 
4. Claims 33 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kencke in view of Fitzgerald as applied to claim 
32 above, and further in view of Comfort et al. (US 5,308,785). 

Kencke discloses growing each of the silicon germanium layer and the 
silicon layer using an epitaxial growth process (col. 3, lines 22-31). While 
Kencke discloses using an epitaxially growth process, Kencke does not 
explicitly teach that the silicon germanium and silicon layers are epitaxially 
grown using an ultra high vacuum chemical vapor deposition (UHVCVD) 
process. However, the Comfort et al. patent (Comfort) discloses forming a 
silicon germanium layer 20 and a silicon layer 30 using a UHVCVD process. 
Comfort discloses a semiconductor fabrication process, which comprises 
epitaxially growing a silicon germanium layer 20 and a silicon layer 30 using a 
UHVCVD process (fig. 2; col. 3, line 67 - col. 4, line 3; and col. 4, lines 19-25). 
According to Comfort, one advantage of using a UHVCVD epitaxially growth 
process is the process does not require an in-situ cleaning (col. 4, lines 6-8). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify the combination of Kencke and Fitzgerald by 
epitaxially growing the silicon germanium and silicon layers of Kencke using a 
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UHVCVD process, as taught by Comfort, because UHVCVD processes do not 
require an in situ cleaning. 

5. Claim 34 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Kencke in view of Comfort as 
applied to claim 33 above, and further in view of Wolf et al. ("Silicon 
Epitaxial Growth," Silicon Processing for the VLSI Era - Vol. 1: 
Process Technology ). 

In Comfort, the process for growing the silicon germanium layer 
comprises using germane as the germanium source gas and silane as the 
silicon source gas (col. 4, lines 3-6). Comfort does not teach the use of 
dichlorosilane as the silicon source gas. However, the Wolf et al. (Wolf) non- 
patent literature reference teaches that silane and dichlorosilane are art- 
recognized equivalent source gases for silicon in epitaxial deposition (page 133 
- first paragraph, lines 1-3). 

Therefore, since silane and dichlorosilane are art-recognized equivalent 
silicon source gases used for epitaxial deposition, it would have been obvious to 
one of ordinary skill in the art, at the time the invention was made, to use 
dichlorosilane as the silicon source gas, in place of silane, in the UHVCVD 
process for forming the silicon germanium layer. 
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Allowable Subject Matter 



6. Claims 20-31 are allowable over the prior art of record. The prior art of 
record does not anticipate, teach or suggest a method of forming a transistor 
substantially as claimed, wherein the method comprises forming a strained 
silicon layer on each sidewall of the pillar. 

7. Claims 35 and 36 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Toniae M. Thomas whose telephone 
number is (571) 272-1846. The examiner can normally be reached on Monday 
through Friday from 8:30 a.m. to 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Amir Zarabian can be reached on (571) 272-1852. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 
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